Dementia is a growing public health problem for which early detection may be beneficial. Currently, the diagnosis of dementia in primary care is dependent mostly on clinical suspicion on the basis of patient symptoms or caregivers' concerns and is prone to be missed or delayed. We conducted a systematic review of the literature to ascertain the prevalence and contributing factors for missed and delayed dementia diagnoses in primary care. Prevalence of missed and delayed diagnosis was estimated by abstracting quantitative data from studies of diagnostic sensitivity among primary care providers. Possible predictors and contributory factors were determined from the text of quantitative and qualitative studies of patient, caregiver, provider, and systemrelated barriers. Overall estimates of diagnostic sensitivity varied among studies and seemed to be in part a function of dementia severity, degree of patient impairment, dementia subtype, and frequency of patient-provider contact. Major contributory factors included problems with attitudes and patient-provider communication, educational deficits, and system resource constraints. The true prevalence of missed and delayed diagnoses of dementia is unknown but seems to be high. Until the case for dementia screening becomes more compelling, efforts to promote timely detection should focus on removing barriers to diagnosis.
A recent epidemiologic study funded by the National Institute on Aging estimated that 13.9% of American adults over age 70 have some form of dementia, most commonly due to Alzheimer disease. 1 According to the Alzheimer's Association, the number of older adults with Alzheimer type dementia will have increased over three-fold by the year 2050. 2 Dementia has wide-ranging adverse consequences, including functional limitations, complications of coexisting medical conditions, increased health care use, and substantial caregiver burden. [3] [4] [5] [6] [7] [8] Thus, dementia is a significant and growing public health problem.
Early detection of dementia is consistent with the goal of high-quality health care. The Institute of Medicine defines timely care, including diagnosis, as one of its 6 aims for improving the quality of the health care system. 9 Early diagnosis also offers several direct benefits to persons with dementia. 10 For example, detection can prompt evaluation of the patient for reversible causes of memory loss. When the course of disease is expected to be chronic and progressive, pharmacologic intervention may slow cognitive decline. 11 Perhaps most importantly, early diagnosis provides time for patients and families to prepare for future care and maximizes patients' opportunities to contribute to the care planning process. Thus, a proactive approach to diagnosis and intervention may improve the well being of both persons with dementia and family members involved in their care. 10 Currently, the diagnosis of dementia is initiated mostly on a clinician's suspicion based on patient symptoms or caregivers' concerns, 12 usually in a primary care setting. The diagnosis of dementia in older persons can be challenging in the primary care environment, where provider-patient interactions tend to be brief and patients often present with multiple symptoms and health conditions. Early symptoms of dementia, such as memory impairment, may not be apparent during a routine office visit unless they are directly assessed. 13 Hence, it is not surprising that many studies reveal delayed and/or undocumented diagnosis of dementia among primary care providers. [14] [15] [16] Although these practice-related issues are of legitimate concern, they should not be conflated with an inability to objectively differentiate normal age-related memory changes and dementia. 17 Recently, missed and delayed diagnoses in medicine have received increasing attention in the patient safety literature because of their potential for harm and expense. [18] [19] [20] [21] [22] These events are said to occur when diagnoses are unintentionally delayed, wrong, or missed altogether. 19 Missed and delayed dementia diagnosis leads to lost opportunities for treatment and increases patient and caregiver burden. The purpose of this study was to ascertain what is known about the prevalence of missed and delayed diagnosis of dementia in primary care and identify the factors contributing to problems in diagnosis.
We only reviewed studies that addressed barriers to accurate and/or timely diagnosis versus those that involve screening, mostly because the benefits of routinely screening asymptomatic patients are uncertain and any early detection strategy will need to overcome these barriers to succeed. 12 
METHODS
We searched Medline and PsycINFO for original research publications related to the prevalence of factors contributing to missed and delayed diagnosis of dementia in the primary care setting. We first searched Medline with a combination of the search headings ''Diagnostic errors,'' ''Primary health care,'' and ''Dementia,'' but this combination yielded no results. Furthermore, the combination of the 2 search headings ''Diagnostic errors'' and ''Dementia'' failed to generate studies that were directly relevant to our aims. Because available search headings did not easily map onto the concepts we explored, we used a deliberately broad keyword search strategy and selected articles through author consensus. Thirteen search term combinations, described below, were entered into searches in each database: 1. A combination of ''dementia'' and ''diagnosis'' with one of each of the following terms: ''barrier,'' ''attitude,'' ''delay,'' ''patient factors,'' and ''caregiver factors'' 2. A combination of ''dementia'' and ''detection'' with one of each of the following terms: ''barrier,'' ''attitude,'' ''delay,'' ''patient factors,'' and ''caregiver factors'' 3. A combination of ''dementia'' with one of each of the following: ''missed diagnosis,'' ''delayed diagnosis,'' and ''diagnostic error.'' Our search included studies published through June 2008. After omitting duplicate references from the 2 databases, the search yielded 932 initial hits. We omitted studies published in languages other than English (n = 126) and those published before 1980 (n = 46), leaving 760 publications for further review. The first author and 2 other authors independently reviewed the abstracts of these publications to determine their potential relevance to study objectives. Disagreements pertaining to study selection were discussed and resolved through consensus. This initial selection process yielded 44 articles for more detailed review. Included were studies that estimated the rate of missed, delayed, or incorrect diagnosis of dementia in primary care settings by comparing actual provider diagnoses (ie, diagnoses disclosed to researchers or recorded in an existing medical record) against standardized reference diagnostic methods. Also included were studies that reported risk factors or contributing factors in missed or delayed diagnosis in dementia care. Studies that pertained only to undefined cognitive impairment or studies that failed to differentiate mild cognitive impairment and dementia were excluded.
On detailed review of the selected articles, we further excluded 12 that were either not original research reports (eg, literature reviews or commentary), focused more broadly on recognition of cognitive impairment not limited to dementia, or otherwise judged to be not relevant to the study objectives. We also excluded articles that estimated the prevalence of missed diagnosis only after some type of provider intervention had taken place. We presumed that such studies would induce providers to deviate from their usual practices, inflating diagnostic accuracy and resulting in a less representative picture of typical practice. Finally, we excluded one article that defined a diagnosis of dementia on the basis of Mini-Mental State Examination (MMSE) score in isolation, which has poor sensitivity in nonspecialist settings. 23 The remaining papers represented several types of quantitative (eg, diagnostic validation studies) and qualitative (eg, focus group) methodologies. We manually searched the reference lists of all retrieved full-text articles and obtained an additional 9 articles for inclusion, yielding a final sample of 40 original studies. Eight studies examined the rate of missed diagnosis, and of these 7 identified predictors of detection. The other 32 studies examined risk factors for missed diagnosis but did not provide quantitative estimates of dementia detection rates.
RESULTS

Prevalence of Missed Diagnosis of Dementia
Eight studies offered estimates of diagnostic specificity and/or sensitivity by assessing agreement between primary care providers' diagnoses and ''reference'' diagnoses assigned by trained raters. [24] [25] [26] [27] [28] [29] [30] [31] Reference diagnostic criteria varied between studies, but all involved the use of clinical interviews and previously standardized and/or validated assessment criteria. These studies assessed the proportion of patients within a geographical or practice setting who were considered to have dementia but who were not identified as such by their physicians, or whose medical records contained no such documentation. Although we used the findings of these studies to estimate the prevalence of missed dementia diagnosis, the true prevalence of missed dementia diagnosis could not be ascertained from the available literature.
The studies estimating diagnostic sensitivity and specificity are summarized in Table 1 . They are methodologically heterogeneous, representing a variety of primary care patient and provider populations and multiple methods of ascertaining a provider's diagnosis. Studies also differed with respect to approaches to standardized assessment of dementia as the reference or ''gold standard'' means of comparison and generally used multiple assessment tools to establish a diagnosis. For example, 4 studies specifically cited the use of the MMSE (in addition to other procedures) as a diagnostic tool. [25] [26] [27] [28] Four studies specifically cited the use of statistical manual of mental disorders diagnostic criteria, 25, 27, 29, 31 whereas 5 studies specified other or additional criteria.
In 6 of 8 studies, dementia was subcategorized according to symptom severity (eg, ''mild,'' ''moderate,'' and ''severe'') for sensitivity analyses. The sensitivity of providers' diagnoses seemed to be strongly related to dementia severity. Diagnostic accuracy was poorest among patients deemed to have few or mild symptoms of dementia. For these patients, primary care providers' diagnostic sensitivity ranged from 0.09 to 0.41. In contrast, among patients only with ''severe'' dementia, diagnostic sensitivity ranged from to 0.60 to 1.0. Collapsed across severity categories, the overall sensitivity of providers' diagnoses relative to standardized assessments varied widely among studies, ranging from 0.26 to 0.69. Diagnostic specificity was assessed in 2 studies and was Z0.99. 27, 31 According to the quantitative studies we reviewed, across all dementia cases the pooled sensitivity estimation was 0.49 (384 true positives out of 791 cases, collapsed across severity categories). However, the reliability of this figure is highly questionable given the methodologic heterogeneity among studies, and this crude estimate does not take into account nesting within studies. We continued to find considerable variability in sensitivity estimates even when we examined groups of studies with similar diagnostic methods. For example, among only those studies that used statistical manual of mental disorders criteria to determine the reference diagnosis, we found that overall estimates for primary care providers' diagnostic sensitivity ranged from 0.26 29 to 0.60. 31 Several other factors seemed to contribute to the sensitivity of providers' diagnoses. First, 4 studies reported associations between the detection of dementia and the patient's degree of impairment or dependence on a caregiver. 27, 28, 30 Second, in 2 studies, the type of dementia was significantly associated with diagnostic sensitivity such that Alzheimer dementia was detected with greater sensitivity than other dementias. 24, 27 Third, 2 studies reported a positive relationship between accurate detection of dementia and frequency of contact with the demented patient. 25, 28 Fourth, presence of depression in the demented patient also predicted case detection. 27, 31 Finally, 1 study concluded that providers were more likely to detect dementia among male patients than female patients; the authors speculated that older males were more likely than older females to have a surviving spouse who could bring their illness to the attention of a health provider. 25 
Factors Contributing to Missed Diagnosis of Dementia
The majority of studies we reviewed did not specify dementia detection rates but rather identified potential barriers to diagnosis or other factors associated with missed opportunities for diagnosis. We classified these contributing factors as provider-related, patient-related or caregiverrelated, and health care system-related. Table 2 displays provider factors contributing to missed and delayed dementia diagnosis. Only one of the studies we reviewed identified provider demographic characteristics associated with missed dementia diagnosis. 32 In this study, younger physicians tended to outperform older physicians on a test of dementia knowledge, although older physicians expressed greater confidence in their ability to diagnose dementia.
Provider Factors
Sixteen studies specifically identified educational needs as a contributory factor to problematic diagnosis. 13, [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] These studies concluded that a lack of education about dementia care was an important concern for primary care physicians who are faced with diagnosing demented patients. Specific indicators of training needs included physicians' lack of knowledge about what changes are ''normal'' in aging, 33, 35, 37 perceived difficulty of detecting and/or managing dementia, [33] [34] [35] [36] 39, 42, 44, 46 and the perception that specialists rather than primary care providers are more appropriate for making a diagnosis. 37, 44 Five studies cited physicians' concern about the consequences of misdiagnosing dementia as a reason for missed diagnosis. 37, 38, 40, 41, 46 Presumably, physicians were reluctant to make the diagnosis of dementia because of concerns about the potential negative impact of that diagnosis on a patient and their families; thus, they endorsed deferring a diagnosis until they were more certain.
Eighteen studies identified attitudes toward dementia as a contributor to missed diagnosis. Most frequently cited among these were concern about the potential stigmatizing effects of diagnosis, 34, 35, 37, 40, 41, 47, 48 doubts about the usefulness or desirability of early diagnosis, 13, 34, 38, 40, 41, [43] [44] [45] and the perception of limited treatment options. 13, 39, 42, 43, 46, 48 Other related issues included physician unwillingness to discuss cognitive function with patients or caregivers, 42 low prioritization of cognitive problems relative to physical health problems, 13 and the avoidance of pressure for intervention once a diagnosis has been made. 37 In 4 studies, physicians also expressed concern that formally giving diagnoses of dementia in every applicable case, and consequently being responsible for these patients' care, would strain the resources of their practices. 37, 38, 40, 41 Five studies identified problems with testing for dementia as a potential factor contributing to missed diagnosis of dementia including lack of assessment tools and protocols, 13, 36 or a lack of tools perceived as helpful. 13, 37, 46 Other potential barriers cited were physicians' discomfort in administering assessment instruments or procedures 45 and physicians' reluctance to seek specialty consultation or referrals for possibly demented patients. 13 Finally, 7 studies identified communication problems, including perceived difficulty in disclosing or explaining the diagnosis of dementia, as barriers to accurate and timely diagnosis of dementia. Some communication problems reflected cultural issues, as in language barriers or patient perceptions of unequal treatment on the basis of ethnicity. 49 Others reflected more general patterns of ineffective communication, including poor communication skills 34 and providers' difficulty in discussing or explaining dementia specifically. 36, 42, [44] [45] [46] 
Patient and Caregiver Factors
Eighteen studies identified ways in which patients and their caregivers or family members might contribute to missed or delayed diagnosis of dementia (Tables 3, 4 ). Three studies suggested such barriers are disproportionately represented among patients and caregivers who live in rural areas and have lower levels of education. [50] [51] [52] Other patient characteristics associated with nondetection of dementia included patient age, 51,53 marital status, 53 and dementia severity. 53 Patient and caregiver attitudes also affected dementia diagnosis. A commonly cited barrier was the patient's own refusal to be assessed or treated if diagnosed. 34, 45, 52, [54] [55] [56] [57] [58] Similarly, other studies found that distress about the possibility of dementia 58 and low prioritization of cognitive function concerns 59 limited patients' encounters with physicians who might diagnose their dementia. According to 9 studies, family and caregivers shared similar attitudes toward diagnosis, denying or preferring not to know the patient's condition. 33, 34, 46, 47, 52, [54] [55] [56] 60 Although patient and caregiver attitudes toward dementia were identified in 13 studies as barriers to diagnosis, 9 additional studies implicated a lack of awareness or education about dementia. For example, the assumption that cognitive changes are normal rather than pathologic was identified as a contributing factor to missed opportunities for diagnosis. 33, 46, [54] [55] [56] [57] [58] 60 Similarly, 6 studies identified a lack of symptom recognition or misattribution of symptoms as a barrier. 33, 46, 52, 54, 57, 60 Finally, the perception of limited treatment options, the belief that little or nothing could be performed for patients with dementia, was also documented as an impediment to receiving a timely diagnosis. 52, 55, 56, 58 As in the case of physicians, 7 studies discussed contributing factors related to communication. Several communication problems reflected attitudes toward the physician's role in making a diagnosis, such as relying on the physician to broach the topic of cognitive function 59 and declining to challenge the physician's authority. 56 Language barriers 49, 56, 58 and other problems communicating with the physician were also identified in these studies.
Studies that included patients and their caregivers described several limitations to access to diagnostic care. Broadly, these included geographical and transportationrelated barriers, 52,58 lack of provider availability, 52, 55, 56 and financial barriers. 52, 54, 55, 58 One study also identified dementia diagnosis as a perceived impediment to accessing residential care or other services. 52 Another study cited immigrant patients' concern that seeking dementia care might lead to deportation or a change in immigration status. 58 
System Factor
Although none of the studies in our sample systematically evaluated the effects of policy or organizational Concern about cost of treatment or lack of health insurance characteristics on dementia detection, several authors documented providers' suggestions of system-related factors that contributed to difficulties in the diagnosis of dementia ( Table 5) . We identified 2 primary system limitations from the findings of these 12 studies. The first, cited in 10 of these studies, was a lack of resources in several domains. For example, physicians in 7 studies reported that the brief amount of time available for a typical patient visit limited their ability to assess symptoms. 13, 34, 37, 42, 44, 45, 61 Seven studies pointed to a lack of accessible services for patients with dementia, 13, 33, 34, 37, 38, 60, 61 with some providers calling into question the utility of diagnosing a disease for which little community support is available. Another barrier identified was a lack of specialists available for consultation during the process of diagnosis. 13, 47, 61 A second system-related problem that emerged was financial constraints at the provider and health system levels. Two studies cited low financial reimbursement for dementia care as a barrier to diagnosis and management. 34, 61 Two other studies noted that health payers restrict access to dementia care, complicating the process of diagnosis. Several providers in Boise et al 13 focus group study described managed care-imposed restrictions on the accessibility of diagnostic tests, and physicians in a multinational study of European providers cited governmentimposed restrictions on dementia care. 46 A majority of physicians in the latter study agreed that their governments invested too little in resources for persons with dementia, a sentiment echoed in 2 other surveys of health providers. 33, 60 DISCUSSION Current evidence does not support routine dementia screening, and hence early diagnosis of dementia on the basis of symptoms and caregiver concerns is critical to identify reversible etiologies, delay progression, and potentially reduce patient and caregiver burden. We reviewed the literature to determine the prevalence and contributory factors of missed or delayed dementia diagnoses in the primary care setting. Although no studies definitively determined the prevalence of missed or delayed dementia diagnoses, estimates of diagnostic sensitivity suggest that the number of dementia diagnoses that are missed or delayed is substantial. Limitations of system resourcesand particularly time constraints for routine office visitshinder detection and discussion of early symptoms of dementia. Other barriers included attitudes, communication problems, and knowledge deficits among patients, providers, and caregivers. The timeliness and accuracy of dementia diagnosis are increasingly relevant in light of the rapidly aging US population. For instance, life expectancy continues to rise, and very old adults (age 85 and above) make up the fastestgrowing segment of the population in the US and other nations. 62 As the incidence of dementia increases substantially with age, perhaps exponentially, 63 we anticipate that the consequences of missed and delayed diagnosis in dementia will pose a greater public health burden over time. Given the current emphasis on improving health care quality, we believe our findings are very timely.
Several studies suggested that symptom severity and degree of impairment are important predictors of diagnostic sensitivity. As patients with early dementia are most likely to benefit from intervention, future efforts to improve the timeliness of dementia diagnosis should especially focus on detection of more subtle and early manifestations of disease. A study published by Cooper and colleagues 64 indirectly suggest that even small practice changes may improve diagnostic accuracy. In that study, which was excluded from our analysis due to its design, providers were told prospectively that their diagnoses would be validated, and they received ''simple guidelines'' to assist with detection. This yielded a diagnostic sensitivity of 0.91 in contrast to estimates of .69 or lower that we found in studies where no such intervention took place. In a current study, we are evaluating the effect of placing dementia care coordinators within the primary care setting to improve dementia diagnosis and management. 65, 66 Similar interventions that entail minimal provider burden may be useful to improve diagnosis in clinical practice.
Opportunities for Improvement
Among providers, a major barrier often noted was the attitude that diagnosis, particularly in the early stages of dementia, was more harmful than helpful. This attitude was linked with the tendency to diagnose only when an unavoidable problem has arisen. 38 Providers' fears are likely to be overstated as research suggests most patients prefer full disclosure of a dementia diagnosis. 67, 68 Nevertheless, some providers knowingly withhold disclosure of a dementia diagnosis to avoid perceived burdens. 69, 70 Patients' fear of or denial of cognitive problems mirrors providers' hesitancy to proceed with diagnostic evaluation, and it is likely that patients and providers are implicit partners in avoiding discussions of cognitive function. Although one study indicated that providers have become more receptive to early detection in recent years, 41 willingness to diagnose is not sufficient to adeptly address patient and/or caregiver resistance to evaluation. Multidisciplinary interventions that focus on changing attitudes among providers and patients are needed.
Several studies identified specific communicationrelated barriers to dementia diagnosis. Some of the studies, such as language barriers and providers' difficulties in explaining the diagnosis, reflected problems in the effective exchange of information. Other communication problems seemed to reflect patients' and providers' differing expectations for their roles in broaching the topic of cognitive function. Both problems represent opportunities for intervention aimed at both patients' and providers' communication skills. The use of information technology, including electronic health records with integrated reminders for patient communication and follow-up, may also augment patient-provider communication and improve the diagnostic process. 22 Among providers, studies citing a lack of relevant training suggest that many primary care physicians perceive themselves as lacking competence in dementia care and access to valid assessment tools that are feasible to administer in the primary care environment. This concern is supported by a study of diagnostic impressions among family physicians exposed to case vignettes of patients with dementia, which revealed important training needs related to dementia subtypes and reversible etiologies. 71 The need for information on normative aging and the perception of limited treatment options is evident among patients, caregivers, and providers alike. Dissemination of information through mass educational campaigns could enhance patients' understanding and awareness of dementia and prompt them to discuss important information in subsequent visits. Similar efforts aimed at providers, such as an initiative by the UK Alzheimer's Society, 72 could improve early diagnosis and intervention. Past interventions to enhance provider attitudes and knowledge of dementia care have had mixed success. 73 New strategies on the basis of information technology (eg, decision support tools in electronic health records) may help address knowledge deficits but have yet to be tested. The effects of system characteristics on diagnostic accuracy received less attention than provider factors. This is striking in light of studies in other practice domains suggesting that system-level factors may be more influential to care quality than individual provider behavior. 19, 74 System-wide time pressures on routine office visits, for instance, limit providers' ability to detect and evaluate cognitive symptoms. Although resource and system limitations are likely to play a large role in missed and delayed diagnosis of dementia, their precise effects have yet to be determined. Health care financing policies may also prove to be important system-level factors in missed and delayed diagnosis of dementia.
Our review has several limitations. First, in the absence of studies that addressed the true prevalence of missed or delayed diagnosis of dementia, we estimated this prevalence by examining sensitivity rates from dementia detection studies. Although these studies may have captured cases of missed diagnosis, in retrospective record reviews it is not possible to ascertain why a diagnosis was not documented. For example, the lack of recorded diagnosis may represent a documentation error rather than a detection error, or it may represent a deliberate decision to not diagnose, a phenomenon that we did not specifically explore in our review. Even if a diagnosis is documented, it is not possible to determine retrospectively whether the diagnosis was made in a timely manner.
Variability in sensitivity estimates across studies may be partially attributable to differences among reference diagnostic assessment methods. However, it is unlikely that this is the only methodologic variable that is related to differences in outcomes. Studies were heterogeneous with respect to other methodologic factors that may have influenced sensitivity estimates, including diverse recruitment methods, sampling frames, and geographical characteristics. Unfortunately, the methodologic heterogeneity of the studies precluded meta-analysis of quantitative data.
Current evidence does not support routine screening of patients in whom cognitive impairment is not otherwise suspected. 75, 76 Although screening-related studies might have provided additional information about predictors of dementia detection, we did not include these studies because they address fundamentally different research questions and populations, and their results are therefore difficult to compare with those of the type we aimed to review.
Finally, our results might have been affected by publication bias. We only searched the published literature, which may have resulted in an overall underestimate or overestimate of primary care physicians' diagnostic sensitivity. Articles pertaining to our topic of interest were not easily located using established search strategies. We therefore relied on a keyword search strategy that may have missed some papers despite our efforts to locate relevant articles through secondary searches. Despite these limitations, the rich information we obtained from these studies illuminates several avenues for future work on the timeliness and accuracy of dementia diagnosis.
In summary, our review of the literature on missed and delayed diagnosis of dementia revealed evidence of variable and often poor diagnostic sensitivity, which was affected by several factors including disease type and severity, behavioral symptoms, and rate of contact between provider and patient. Contributing to problems with diagnosis are several interrelated provider, patient, and caregiver factors that collectively hinder recognition of early symptoms of dementia or discourage evaluation altogether. On the positive side, many of the factors identified in this review may be amenable to intervention and, if addressed, may improve early detection. System-level factors, which have received less attention in the literature on this topic, are especially important to address in future research on dementia diagnosis.
